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Demo overview

» JetscapeEvent class data structure (config, jets, and partons)
 Example (working) code which creates one event and
different modules interact with it

* Using Pythia as an external package to generate jets

e Using brick hydro code | found in test directory

* Adummy jet energy loss class

* Input/ output modules

* Root integration example

H
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Top level view of main

[af EAJETSCAPE-COMP\test\test_JetscapeEvent.C - Notepad++ — O >
File Edit Search View Encoding Language Settings Tools Macro Bun TextFX  Pluging Window X
cHEHER LB sakoe oy 2% |EE ST EEERe®| @
[ test_JetscapeEvent.C E3 |

1 finclude <icstream>

2 #include "../interface/JetscapeEvent.h™

3 finclude "../module/runConfig.h"

4 finclude "../module/runPythia.h"

5 finclude "../module/runHydro.h"

6 finclude "../module/runJetEnergyLoss.h"

finclude "../module/runCutputModule. h”

8 using namespace std;

g int main(ﬂ

10 =

11 JetscapeEvent * Jjs = new JetscapeEvent():;

12 runConfig(js) ;

13 runkPythia(js) ;

14 runHydro (js) ;

15 runOutputModule {js, "roct™,"jsfile.root™) ;

16 runJetEnergyLoss (15) ;

17 runOutputModule (s, "t=t","jsfilel . txt™);

18 runOutputModule {js, "root™,"jsfilel . root™) ;

19 return 0;

20 }
length: 535  lines: 21 Ln:9 Col:11 5el:0|0 Unix (LF) UTF-2 IMS
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Top level view of main

[of EAJETSCAPE-COMP\test\test_letscapeEvent.C - Notepad++ B - %

File Edit Search View Encoding Language Settings Tools Macro Bun TextFX  Pluging Window X
o sl B Pe g x| BEE|IETEZELD=E
[ test_JetscapeEvent.C E3 l

\

Load JetscapeEvent
data structure class

Load modules

Load outputmodule

Create event instance

Run modules that
read and modify
JetscapeEvent

Write event to file
before running
JetEnergy Loss

1 finclude <icstream> ‘(’,4”7
2 #include "../interface/JetscapeEvent.h™

3 finclude "../module/runConfig.h"

4 finclude "../module/runPythia.h"

5 finclude "../module/runHydro.h"

6 finclude "../module/runJetEnergyLoss.h,

7 finclude "../module/runCutputModule. h”

8 using namespace std;

g int main(ﬂ

10 =

11 JetscapeEvent * Jjs = new JetscapeEvent():;
12 runConfig(js) ;

13 runkPythia(js) ;

14 runHydro (js) ;

15 runOutputModule {js, "root”,"jsfile.root™) ; <€
16 runJetEnergyLoss (]S) | Qe

17 runOutputModule (js, "txt","jsfilel . T o -y

18 runOutputModule {js, "root™,"jsfilel . root™) ;
19 return 0; \
20 }
21 =

Run jet energy loss

length: 535  lines: 21 Ln:9 Col:11 5el:0|0 Unix (LF) UTF-2 IMS

3/10/2017 Dragos Velicanu

Write out event after
jet modifications,
root and txt file
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Example module: runConfig

[o E\JETSCAPE-COMP\module\runConfig.h - Notepad++ — O X

]
ke

File Edit 5Search View Encoding Language Settings Tools Macre Run TextFX  Plugins  Window

cHHEBRE LA s Mk e ay 2% BE8|S1ERENe® | MENRE &

[ unCerfigh E3 |
1 [ e e e o e ok ke e ok ke ok ok e o ok e ok ok e o ke ok ke e ok e o ok e ok ok e ok ke e ok ok e ok ek ok e ok e ok ok e ok ke ok ke e ok ko ok ok ke e ko ok ke ok ok ok ke
3 Example of a module which sees the JetscapeEvent and can read/modify it.
=
&
7 vold runConfig(JetscapeEvent * Js) {
8 Jjs—->parameterSet.comEnergy = _4000;
9 }

10
C++ source file length : 315 lines: 10 Ln:& Col:1 Sel:0]0 Unix (LF) UTF-8 N5

H
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Example module: runPythia - 1/2

https://gist.github.com/velic

anu/f7985dabb6379b313d9

9b04720eb87f5

Is passed JetscapeEvent
pointer

[ EAJETSCAPE-COMP\module\runPythia.h - Notepad++ - O X
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7 X
o 3 s & Dl ety @ x| BEE|=1 E2RlRo®| @ =
[ runPythia h E:I]
1 S A A A A kAR kA kA A Ak A A A A A A AR AR AR A AR A A A A AR A A AR AR A AR AR A AR A AR A AR AR AR AR A AR AR A AR AL A A ~
3 Example of a module which sees the JetscapeEvent and can read/modify it.
4
5 D e T ...
3]
7 #include <string>
8 #include "PythiaB/Pythia.h"
9 using namespace Pythial;
10
11
12 [Hvwvoid runPythia(JetscapeEvent * js) ﬂ—’
13
14 // NWumber of events, generated and listed ones.
15 int nEvent = 1;
16 int nListJets = 5;
17 /
18 // Generator. LHC process and output selection. Initialization.
= Pythia pythia;
20 char numstr[21]; // encugh to hold all numbers up to €4-bits
21 sprintf (numstr, "%d", js->parameterSet.comEnergy) ;
22 std::string comE = "Beams:=CM = ";
23 comE += numstr;
o4 comE += ".";
5 pyvthia.readString (comE) ;
26 pvthia.readString ("HardQCD:all = on");
27 pythia.readString ("PhaseSpac
28 pythia.readString ("Next :nun
29 pythia.readString ("Next:numbersh
30 pythia.readString ("Next:numberShowEv
31 pythia.init () ;
32 v
C++ source file length: 2,463  lines: 79 Ln:8 Col:19 Sel: 0|0 Unix (LF) UTF-8 NS
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Read comEnergy from
JetscapeEvent, give it
to Pythia
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https://gist.github.com/velicanu/f7985dabb6379b313d99b04720eb87f5

Example module: runPythia —2/2

[ EAJETSCAPE-COMP\module\runPythia.h - Notepad++ - O * h . . h b I.
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7 X ttps'//gISt‘glt u 'Com/ve IC

= s & | ODoaeclayp a2z BE|Z1 EnE®|@ | @
& ¢ anu/f7985dabb6379b313d9
|-_-]n.|nPylhia.hml

47 // set up cellJet jet finder. 2 9b047ZOEb87f5

43 CellJdet cellJdet( etaMax, nEta, nPhi, nSel);

49

50 // Histograms. Note similarity in names, even when the two jet finders

51 // do not calculate identically the same property (pT vs. ET, vy vs. eta).

52 Hist nJetsD{"number of jets, CellJet - SlowJet™, 45, -22.5, Z2.5);

C3

54 // Begin event loop. Generate event. Skip if error.

55 EB for (int iEwvent = 0; iEvent < nEvent; ++iEvent) {

56 if (!pythia.next()) continue;

58 // Bnalyze Slowet jet properties. List first few.

59 slowJet. analyze( pythia.event );

&0 if (iEvent < nlListJets) slowJet.list();

61

6-: 'y Fi:.Ll SI.I_owJét :i_nclusive jet-distributior.ls. Loop through jetS

83 H for (int 1 = U; 1 < slowJet.sizedet(); ++1) {

64 js->jetCollection.push back(Jet ({,slowJet.pT (i) ,slowJet.y (i) ,slowJet.phi(i | Pythia found and add

¥)):

6 1} them to JetscapeEvent

€6

67 jet collection - link

68 // Compare number of jets for the two finders.

69 nJetsD.fi1ll({ celldet.size() - slowJet.sizedet() );

71 // End of event loop. Statistics. Histograms.

72 - }

73 pythia.stat () ;

74 cout << nJetsD ;

75 }

76 L

W

C++ source file length: 2,423 lines: 76 Ln:76 Col:1 Sel:0]|0 Unix (LF) UTF-8 NS

H
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https://gist.github.com/velicanu/f7985dabb6379b313d99b04720eb87f5
https://gist.github.com/velicanu/f7985dabb6379b313d99b04720eb87f5#file-runpythia-h-L62

Example module: runHydro

Q{ EAJETSCAPE-COMP\module\runHydro.h - Notepad++

Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7

o B s & Dl gl ax BE|SH1 ERENa®| @ =]
|'_-]n.|nl-fydro.hml
4 // Written by chun Shen
6 #include <iostream>
7 #include <cstring>
8
g #include "fluid dynamics.h"™
10 #include "brick jetscape.h"
11
12
12 [Hvwvoid runHydro (JetscapeEvent * Js) {
14 Parameter parameter list;
15
16 parameter list.hydro input filename = "";
17
18 Brick *brick ptr = new Brick();
19 brick ptr->initialize hydro(parameter list);
20 brick ptr->evolve hydro();
21 FluidCellInfo* check fluid info ptr = new FluidCellInfo;
2z brick ptr-»get_hydro_info(l.0, 0.0, 0.0, ), check fluid info ptr);
23 std::cout<<" 033 [1; 3 lmprinting hydroi\033 [Um"<<std: :endl;
24 brick ptr-»print fluid cell information(check fluid info ptr);
26 std::cout<<" 033 [1;31lmbefore jet energy loss, reading Jjets in hydro
codeM\033 [0m"<<std: :endl;
27 o for (size t i = 0; i < js->»>jetCollection.size(); i++) {
28 std: :cout<<"found Jet: "<<i<<" "<<]Jjs->JjetCollection[i] .pt<<” "<<Jjs->
jetCollection[i] .eta<<” "<<js->jetCollection[i] .phi<<™ "<<std::endl;
25 - }
30
31 }
32 L

Is passed JetscapeEvent
pointer

Here this hydro module

. has full info about the
jets we created in the
Pythia module

C++ source file length: 1,041  lines: 32 Ln:32 Col:1 Sel:0]|0 Unix (LF)

UTF-8
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Example module: runJetEnergylLoss

Q{ EAJETSCAPE-COMP\module\runletEnergyloss.h - Notepad++ — O

Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7

a5 2 s & | | |ty | 2 x| BE|=T EEERE = | @ | &

B runHydro b 3| [ runJetEnergylossh E3 l

#include <cstdlib>

Is passed JetscapeEvent
pointer

| Here each jet pT is
randomly scaled
between 0-1, random
number seed set from
config file

4
2 #include <iostream>
3
4  Hwoid runJetEnergyloss(JetscapeEvent * Jjs) {k
5 //read randomNumberSeed from JetscapeEvent
6 srand (static cast <unsigned> (js->parameterSet.randomNumberSeed) );
7 B for (size t i = 0; 1 <€ js->jetCollection.size(); i++) {
8 //randomly multiply each jet by by number from 0 to 1 for "energy loss”
g js->jetCollection[i] .pt *= static cast <float> (rand()) / static cast <float>
(RAND MAX) ;
10 S
11 std: :cout<<"\033[1;33mafter jet energy loss, reading jets in jet energy loss
codeh033 [0m"<<std: :endl;
12 [ for (size t i = 0; 1 < js->jetCollection.size(); i++) {
13 std: jcout<<”"found jet: "<<i<<" "<<js->jetCollection[i].pt<<" "<<Jjs->
jetCollection[i] .eta<<” "<<js->jetCollection[i] .phi<<” "<<std::endl;
14 |}
15 }
16 L
C++ source file length: 741 lines: 16 Ln:1 Col:1 Sel:0|0 Unix (LF) UTF-8 INS
3/10/2017 Dragos Velicanu

N
Ll



Example module: runOutputModule

Q{ EAJETSCAPE-COMP\module\runCutputModule.h - Notepad++

Eile Edit 5earch VNiew Encoding Language

2 & Dl

B unJetEnergylossh £ [ unOutputModule h E3 l

Settings  Tools Run
| o By | & & |EE||Z 1|2

Macro

ohﬂ

TextFX  Plugins  Window 2

?Lj@l_l’lm 52

Is passed JetscapeEvent
pointer

Implementation is

. hidden, but here we
can write out the
JetscapeEvent to either
a plain text file, or a
root file in TTree form

1 finclude <iostream>

2 #include <fstream>

3 #include "TFile.h™

4 #include "TTree.h"

& [Hwvoid txtOutputModule (JetscapeEvent * js, std::string filename) {
23 [Hwvoid rootOutputModule (JetscapeEvent * js, std::string filename) ({ /’
53 volid runCutputModule (JetscapeEvent * js, std::string type, std::string filename) {
54 if(type.compare ("txt")==0 || type.empty()) txtOutputModule(js,filename);

55 else if(type.compare("root”™)==0) rootOoutputModule (js,filename) ;

56 else std::cout<<"Warning: output type not supported, no output written."<<std:

endl ;
=17j }
58
C++ source file length: 2,108 lines: 58 Ln:58 Col:1 Sel:0]|0 Unix (LF) UTF-8 NS
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Let’s run

(& EAJETSCAPE-COMP\test\test_letscapeEvent.C - Notepad-++ - O X
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7 X
sHHEEGE s mkoeny| 2% EE|ST ERELc® | @b E G
[~ test_JetecapeEvent C E3 |

1 finclude <iostream>

2 #include "../interface/JetscapeEvent.h"

3 #include "../module/runConfig.h”

4 #include "../module/runPythia.h"

5 #include "../module/runHydro.h"

3 #include "../module/runJetEnergyLoss.h"

7 #include "../module/runcutputModule.h™

8 using namespace std;

g int main()

10 H{

11 JetscapeEvent * js = new JetscapeEvent() ;

1z runConfig(js) ;

13 runPythia(js) ;

14 runHydro (js) ;

15 runOutputModule (s, "root™,"Jsfile.root™) ;

16 runJetEnergyLoss (js) ;

17 runoutputModule (js, "t=t"™,"jsfilel  t=t™) ;

18 runoutputModule (js, "root”,"Jjsfilel root™) ;

19 return 0;

}

C source file length : 335 lines: 21 Ln:21 Col:1 Sel:0]|0 Unix (LF) UTF-8 NS

H
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Demo part 2:

[ EAJETSCAPE-COMP\test\test_read)S.C - Notepad++ - O X
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7 X
o B GOIEM |@ |Eﬂbﬁ|g %|‘—'.‘I.E_!.|i+'-z.-_5'-:|@'—"|@ |@
Hteit_read‘]sf’_fl'_ude <iostream> Here we read in the
E #':_nc:_ucjhe " ./"_nt_.ej_:face/Jetsca:.:-eEvent.h" Jetsca peEvent from the
3 #include "../module/runJetEnergyLoss.h"
-? #_nc_uce " ./mocf;u:_e/runOut_t-utMc_)d%l'_e.h" flle we Wrote Out N the
5 #include "../module/runInputModule.h" / .
6 first demo. No need to
7 using namespace std; .
run Pythia or hydro
g int main(int argc, char *argv[]) .
10 B¢ again!
11 JetscapeEvent * js = runInputModule ("root”,"Jjsfile.root™);
12 runJdetEnergyLoss (]s) ;
13 runOutputModule (s, "t=
14 runOutiutModule(;s,":-:-- t Here We COUId tESt OUt
| T different jet energy loss
B models on the same
input.
For this example we’re
going to run the same
to show we get the
same result as in the
first demo.
C source file length : 422 lines: 17 Ln:17 Col:1 Sel: 0|0 Unix (LF) UTF-8 NS
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Let’s run demo part 2

Q{ EAJETSCAPE-COMP\test\test_read)5.C - Notepad++ — *
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7
cHHES G 4 Bh 2eay cx|EE|51 FREAo® | IENNE|@
[ test_readJSC E1 |
1 finclude <iostream>
2 #include "../interface/JetscapeEvent.h"
3 #include "../module/runJetEnergyLoss.h"
4 #include "../module/runcutputModule.h™
5 #include "../module/runInputModule.h"
3]
7 using namespace std;
8
g int main(int argc, char *argv[])
10 H{
11 JetscapeEvent * js = runInputModule ("root”,"Jjsfile.root™);
1z runJdetEnergyLoss (]s) ;
13 runOutputModule (s, "t=xt","Jsfile3 . t=xt") ;
14 runOutputModule (js, "root”,"Jjsfile3 . root™) ;
15 return U ;
16 }
17 L
C source file length : 422 lines: 17 Ln:17 Col:1 Sel: 0|0 Unix (LF) UTF-8 NS
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Review what is JetscapeEvent

-

=]

=
s

=
(53}

16

R R R R R S

H#ifndef JetscapeEvent_h

#define JetscapeEvent_h

/*
// #include "HepMC/GenEvent.h"
// #include "HepMC/GenParticle.h™
#include "JetClass.h"
#include "PartonClass.h"
// #include "HydroClass.h"

#include "ConfigClass.h"

#include <vector>

Heclass JetscapeEvent {

public
JetscapeEvent () {};
~JetscapeEvent () {};
std: :vector<Jet> jetCollection;
std: :vector<Parton> partonCollection;
// Hydro hydroCollection;
Config parameterSet;

F}:

Could use HepMC as well if we decide to include it

*/

//defined in JetClass.h
//defined in JetClass.h
//defined in HydroClass.h

(& EAJETSCAPE-COMP\interfaceJetscapeEvent.h - Notepad++ - O X
Eile Edit 5earch VNiew Enceding Language Settings Toels Macre  Run TetFX  Pluging  Window 7 X
cHHEERGa Jahoe a2 BEISFT ERERa®| O ENBE| G
[~ JetscapeEvent h E1 |
3 This is the base data structure class of Jetscape, which will get passed to all 6
4 modules to read and modify as needed. This base class should evolve as new needs
5 arsise.
(4]

C++ source file

length : 914  lines: 36 Ln:32 Col:1 Sel:0]|0

Unix (LF) UTF-8

INS

3/10/2017

Dragos Velicanu

H I
14 II



 We ran a “hello world” framework

e Different modules interact with the JetscapeEvent

* Can add more modules the same way

* Can extend JetscapeEvent to have more useful info

* Can replace my demo Jet, Parton, etc. classes with
what’s already written
* Wrote out some output
* Canrun on the output we write out and write out modified
output (modular!)

H
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DIY

git clone git@github.com:velicanu/JETSCAPE-COMP.git

cd JETSCAPE-COMP/

git checkout demo 2017 03 10

#add Pythia, only needed for runPythia part of example
cd external packages

wget
http://home.thep.lu.se/~torbjorn/pythia8/pythia8223.tgz
tar -xvf pythia8223.tgz

mv pythia8223 pythia

cd pythia

./configure

make # making pythia here

cd ../..

make # making jetscape test macros here

./test/test JetscapeEvent.exe

./test/test readl]S.exe

https://gist.github.com/velicanu/19e54¢2610d
fS5ae2a5c7c4fal7c8d255

H
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